INTRODUCTION
The WHO recognizes that chronic obstructive pulmonary disease (COPD) is of major public health importance [1] , and refers to numerous professional groups, including farmers [2, 3, 4] . According to the WHO estimates in 2002, COPD was the fifth leading cause of death. Estimates show that in 2020 COPD will become the third leading cause of death worldwide [5] . In the referred group of patients, the exacerbations of COPD were often caused by bacterial infections. A large part of these bacteria represented the strains resistant to multiple drugs. Acinetobacter baumannii was identified as the etiological agent of infections in COPD patients, and became one of the most troublesome pathogens for health-care centres [6, 7] . Data in the literature show that the problem of stress mortality rate is higher in patients with multidrug-resistant bacteria, compared to patients with other bacteria, and it is significantly associated with inappropriate initial antibiotic treatment [8] .
At present, the dominant problem caused by A. baumannii infection is the presence of numerous multidrug-resistance (MDR) strains in the hospital environment, which are often insensitive to carbapenems and respond only to colistin (XDR) [9, 10] . Hence, there is a growing problem of lack of drugs which would effectively combat these micro-organisms, because strains resistant even to colistin (PDR -pandrug resistance) have been isolated from clinical material. In the presented study, all A. baumannii strains were sensitive to colistin. In many cases, this polymyxin has been the only alternative treatment [11] .
Another issue is the coinfection with other bacteria. The presence of tracheobronchial colonization, local and systemic immunosuppression, and frequent use of antibiotics are predisposing factors for complications in this group of patients. In this group of patients, the exacerbations of COPD were often caused by bacterial infections [12, 13] . These infections are ranked as severe, with a high mortality rate [14] .
Treatment. The patients were admitted to the Pulmonology Ward, depending on their pneumonia severity, the degree of respiratory failure, and the probability of mechanical ventilation usage. The decision for empiric antibiotic therapy should be based on the selection of drug correct for the clinical diagnosis. According to the prepared 'Guidelines on diagnosis, therapy and antibiotic prophylaxis of hospital infections' [15] , the strategy should be taken into account of infection and risk factors etiology, I e: the overall condition of the patient, liver/renal failure or other health disorders, which are of great importance in the choice and dosage of antibiotics. After receiving the results from the laboratory of microbiology, in the case of unsuccessful empirical therapy, treatment should be targeted in accordance with antibiogram.
Therapeutic regiment. Exacerbations of COPD patients who require hospital admission are associated with significant in-patient mortality. The decision to administer antibiotics in exacerbation of COPD is multifactorial, and the most important considerations are severity of the COPD stage and patient performance status, clinical symptoms (increased dyspnea, sputum volume and sputum purulence), severity of current and previous exacerbations, comorbidity and current smoking.
Treating with antibiotics must include coverage for Haemophilus influenzae, Streptococcus pneumoniae and Moraxella catarrhalis. In patients with long-standing history of COPD and severe acute exacerbations of the disease, Gram-negative Enterobacteriaceae and non-fermenting rods are often isolated. As these patients tend to be hospitalized more frequently due to exacerbation episodes, the following microorganisms with acquired drug resistance can most often found: P. aeruginosa, A. baumannii, Burkholderia cepacia, and Stenotrophomonas maltophilia. Antibiotics, particularly macrolides and fluoroquinolones, when administered under suitable conditions, shorten the clinical course and prevent severe deterioration, possible complications. In these cases, the following antibiotics are recommended by therapeutic options, according to national guide. No risk factors age <65 years, FEV 1 > 50%, <2 exacerbations per year without heart problems, therapy is recommended: cefuroxime 2 × 500 mg per os (po), or 3 × 1.5 g intravenous (iv) or amoxycillin with clavulanic acid 3 × 625 mg po, or 2 × 1,0 mg po, excellent pharmacokinetics forms per os. With risk factors: age> 65 years, FEV 1 <50%, ≥ 3 exacerbations per year, with heart problems: ceftriaxone 1 × 2 g iv levofloxacin or 1 × 500 mg po or iv. In case of risks with infection with P. aeruginosa: amoxycillin with clavulanic acid (3 × 625 mg po) + ciprofloxacin 2 × 400 mg iv, ceftazidime 3 × 1g iv or levofloxacin 1 × 500 mg po or iv. Whereas, those more exposed to multiresistance should be given one of the following drugs: ceftazidime 3 × 2 g iv, piperacillin-tazobactam 4 × 4,5 g iv, imipenem 4 × 0.5 g iv or meropenem 3 × 1 g iv, cefepime 2-3 × 1-2 g iv. By default, the treatment should take from 3-5 days, in case it is longer, it will not bring any benefits, only an increased risk of undesirable symptoms [15] .
MATERIALS AND METHOD
The subjects of microbiological and therapeutic analysis were patients admitted to hospital because exacerbation of COPD, whose etiological factor of infection was A. baumannii as the only microorganism isolated or concomitant infection. Microbiological analyses were performed on 90 strains of A. baumannii derived from 90 patients and 41 isolates of other species which additionally accompanied 41 patients, as a second causative agent of the infection. All the subjects were treated in MSS between 2012-2016. Test materials were those routinely collected for diagnostics -the secretions from the lower respiratory tract (sputum, BAL -bronchoalveolar washings) obtained from patients from pulmonology wards. For the analysis of A. baumannii strains, the principle of one strain = one patient was applied.
From test materials received from the hospital wards, direct preparations stained with Gram method were made. For further diagnostics, the samples were qualified according to the amount of purulent secretions (>25 leukocytes / neutrophils <10 epithelial cells in the visual field of the microscope. Microbiological diagnostics of COPD exacerbations considers quantitative culture secretions. To diagnose pneumonia, it was essential to assess the number and morphology of the bacteria in the direct preparation, and the fact of incubating from bronchial secretions collected with the BAL method in the quantitative plating > 10 4 CFU / ml of bacterial strains. In the case of sputum -colonies meeting the criterion of 'dominating' growth are diagnostic indications for pneumonia. The material was cultured in accordance with general principles of microbiological diagnostics. Standard bacteriological media (bioMerieux) was used. They included Columbia Agar with 5% sheep blood, McConkey agar, Chapman Agar, Chocolate Agar selective for Haemophilus spp. Incubation was conducted in aerobic conditions in a CO 2 enriched atmosphere at the temperature of 36 °C±1 °C, and bacterial growth was evaluated after 18-24-hours. Then, after determining the morphology of the cultured colony and microscopic observation, the species was identified by means of commercial kit including ID Cards and Vitek 2 Compact (bioMerieux).
Determination of antibiotic susceptibility of isolated from bacteria was made by three methods: disc diffusion (KirbyBauer), which uses discs (from Oxoid) method gradient diffusion E-test, and using an automatic camera Vitek 2 Compact, which uses cards with a set of antibiotics for Gram negative (bioMerieux).
Acinetobacter baumannii isolates insensitive to carbapenems were examined with EDTA test for MBL (metallo-beta-laktamases) presence, and with a test with boronic acid for KPC (Klebsiella pneumoniae carbapenemase).
The method of determining drug sensitivity, resistance mechanisms and their interpretation were performed as recommended by EUCAST, the National Reference Centre for Antimicrobial drug-sensitivity Testing, and according to the manufacturer's instructions.
Methodology. The study was retrospective. The research was conducted from 2012-2016 at the Pulmonology Ward of Masovian Specialistic Hospital in Radom (MSS). The study group included hospital patients who had Acinetobacter baumannii isolated from the lower respiratory tract, and having COPD symptoms of infectious exacerbation phase. Detailed data on: patient identification, the general condition of patients, risk factors for infection, diagnostic methods, diagnosed infections, and the method of treatment were taken from the patients' hospital records.
COPD symptoms of infectious exacerbation phase was diagnosed on the following basis: clinical manifestations observed in physical examination, laboratory results, microbial results, level of procalcitonin, leukocytosis or leukopenia, C-reactive protein concentration, a deterioration of gas exchange (of PaO 2 / FiO 2 ratio), and radiological tests: chest X-ray and / or computer tomography.
Non-fermenting Gram-negative rods were mostly isolated from MSS patients diagnosed with exacerbation of chronic obstructive pulmonary disease (COPD).
RESULTS
At the time and in the wards mentioned above, 4,310 inoculations were performed in 3.535 patients with suspected pneumonia. The average number of days of hospitalization were 27 days, respectively.
There were 90 strains of Acinetobacter baumannii isolated from 90 patients with COPD symptoms of infectious exacerbation phase. The percentage of patients with this etiological agent represented 2.5% of all patients with suspected pneumonia. The test specimens were taken from 58 men and 32 women.
The aggravating factors among study group were analyzed. The average age was 69 years. In the clear majority of hospitalized patients (n=71, 79%), a respiratory failure was recorded on/during admission to hospital. 17 patients required artificial ventilation, including 9 (10%) patients in the first days of stay in the clinic. Circulatory failure occurred among everyone (n=90, 100%) in the group, while renal failure among 5 (17%) of patients. In addition, 28 (31%) people suffered from diabetes, 10 (11%) from obesity, 8 (9%) from cancer, 12 (13%) from alcohol addiction, and 51 (57%) from nicotine addiction. Antibiotics treatment within 3 months before admission was confirmed by 50 (56%) patients. All pulmonology patients (n=90, 100%) confirmed a previous stay in hospital within 90 days before the subsequent admission to MSS. In the study group, there were 90 cases diagnosed with COPD during the exacerbation phase of the infection in the Pulmonology Ward.
Of the 90 patients infected with A. baumannii, in 49 cases (54%) A. baumannii was isolated in monoculture, while in the remaining 41 patients (46%) with P. aeruginosa (n=9, 10%), K. pneumoniae (n=9, 10%), P. mirabilis (n=5, 6%), MRSA (methicillin-resistant Staphylococcus aureus, n=5, 6%), E. coli (n=3, 4%), K. oxytoca, E. cloaceae, H. influenzae, S. pneumoniae, and MSSA (methicillin-sensitive Staphylo coccus aureus, each=2,2%). (Fig. 1) .
Analysis of drug resistance of the cultured strains. In the group of 90 patients, A. baumannii strains isolated from pulmonology patients with exacerbated COPD the level of resistance to the recommended empirical antibiotic therapy, exceeded 85-90%. The antibiotics included: piperacillin / tazobactam, ceftazidime, ciprofloxacin, levofloxacin, and other drugs: piperacillin, cefepime, tobramycin, trimethoprim / sulfamethoxazole.
Resistance to the aminoglycosides in the case of gentamicin was 42%, whereas amikacin proved ineffective in 74% of cases. The level of strains resistance to carbapenems was 47% for both meropenem and imipenem. The degree of resistance to ampicillin with sulbactam reached 70% (Fig. 2) .
It was also determined that COPD drug resistant microorganisms cause a co-infection with COPD patients to antibiotics, which should be used for empirical therapy.
The current study also aimed at determining the drug resistance of the remaining, other than A. baumannii strains, causing a co-infection.
The strains causing co-infection in pulmonology patients with COPD appeared to have various resistance to drugs recommended for empirical therapy. The lowest resistance percent (44%) of tested strains were resistant to piperacillintazobactam, ceftazidime and levofloxacin. While the highest 92% were resistant to: ampicillin, ampicillin with clavulanic acid, clarithromycin and azithromycin (Fig. 3 ) It should be also noticed, that the high percentage of resistance isolates 54% 46% 54% 10% 10% 6% 6% 4% 2% 2% 2% 2% 2%
PULMONOLOGY COPD (n=90) concerns the hospitalized study group, which means, that these drugs may be used during empirical therapy in other groups not included in our study.
Analysis of the applied empirical treatment. All 90 patients received empirical treatment involving mostly amoxicillin with clavulanic acid in combination with ciprofloxacin (n=18), monotherapy amoxicillin-clavulanate (n=15), ciprofloxacin (n=10), or fluoroquinolone in combination with amikacin (n=10) or clindamycin (n=10).
For a better presentation of the empirical therapies used, cultured bacterial strains were examined also for their sensitivity to the drugs tested.
Empiric therapy complied with sensitive strains antibiogram in only 18 patients. The drugs used were: amoxicillin with clavulanic acid (n=2) -H. influenzae, ciprofloxacin (n=6) -E. cloacae, P. aeruginosa, MSSA, cefuroxime (n=2) -K. pneumoniae, amikacin (n=8) -K. pneumoniae and A. baumannii amikacin and ciprofloxacin -P. aeruginosa. 9 patients showed health improvement after application of the empirical therapy with ciprofloxacin (n=4) or ciprofloxacin combined with amikacin (n=5). 10 patients died before the introduction of targeted therapy.
Analysis of applied targeted therapy. Due to the lack of satisfactory clinical improvement among patients, the remaining 71 received further targeted treatment. This additionally analyzed the applied targeted therapies, and also studied the obtained bacterial strains in terms of their sensitivity to the drugs used.
A group of 71 patients received selected targeted antibiotics. Meropenem as monotherapy (n=19) and colistin (n=18) were most often used in monotherapy, whereas a combination of colistin and gentamicin (n=9) or amikacin (n=5) were most often applied in combined therapy. From this group, 25 patients died, while another 5 were moved to other hospitals. In 41 patients, the treatment resulted in clinical improvement. The treatment involved the following antibiotics: meropenem (n=10) or the combination of this drug with amikacin (n = 3), trimetropim / sulfamethoxazole (n=1), or in association with amikacin (n=1), amikacin, ampicillin / sulbactam (n=1), colistin (n=14), or its combination with gentamicin (n=5) or amikacin (n=2), imipenem (n=2) and ceftazidime (n=2).
DISCUSSION
The growing incidence of A. baumannii in clinical specimens of the hospital patients hospitalized is also a global problem. The infection under study caused by these non-fermenting rods, were caused mainly by multi-resistant strains. The results of the current study s are consistent with reports in the literature [16, 17] .
Our research led to the conclusion that co-infection with the most common cause of Gram-negative bacilli. Generally, Klebsiella pneumoniae, Pseudomonas aeruginosa. Isolation of A. baumannii infections species have been associated with prolonged hospitalization and severe airway obstruction [18] .
It has been reported that from the whole group of 90 COPD patients, 25 (29%) of them died. The deaths were mainly caused by severe conditions originating from primary diseases and lack of success during antibiotic therapy. However, in 9 cases, the pathogen was eliminated, which means that in two subsequent microbiological tests, A. baumannii was not isolated. 17 patients were additionally treated with respiratory ventilators.
Before the therapy, the patients should be tested for the most likely etiologic agent of infection. When choosing the right antibiotic and its dosage, certain risk factors affecting the patient's condition, such as liver or kidney failure and other disorders, should be taken into consideration.
In the current study, analysis showed that when using the recommended empirical therapy drug sensitivity of the chance to hit against a co-infection-causing microorganism would be more effective compared to the treatment used. It was noted that the recommendations for empiric reatment were not always followed. Often misused the treatment by amoxicillin clavulanic acid is not active against pathogenic bacteria in hospitals, which are typically more resistant to multiple drugs . It should be emphasized that improper use of empiric therapy leads to the selection of resistant organisms in the hospital environment, and disturbing the physiological flora of the patient. The destruction of microflora of the patient often results in infection by C. difficile [19, 20] . It is noteworthy that most empirical therapy showed no activity against the microorganisms isolated from patients. Microbiological tests confirmed that A. baumannii strains selected from the lower respiratory tract were difficult to predict in terms of drug sensitivity, thus the treatment should be carried out according to susceptibility testing. For this reason, a targeted therapy against A. baumannii most often used colistin or carbapenems (imipenem, meropenem). This procedure corresponds to data in the literature [21, 22] .
In the presented study group, despite the applied targeted antibiotic therapy, some patients died due to severe conditions caused by primary diseases which decreased the patients' immunity.
All strains tested showed sensitivity to colistin which belongs to the polymyxin antibiotic of last resort against infections caused by strains of A. baumannii resistant to many drugs. From the literature, it is known that there are already numerous strains resistant to colistin. For this reason, we should use this medicine rationally [23, 24] .
CONCLUSIONS

1) Determining the etiology of bacterial exacerbation of
COPD is difficult and depends on several varying factors affecting the severity of the condition of the patient, including a history of antibiotic therapy over the last three months. 2) Certain diagnostic and therapeutic difficulties may result from the fact that some pathogenic species colonizing the airways of COPD patients do not cause any aggravation of the disease. 3) Infection symptoms caused by A. baumannii are similar to the symptoms caused by other Gram negative bacilli. 4) The exacerbations for COPD empirical therapy caused by A. baumannii should be based on recommended guidelines, and adjusted according to local data collected by monitoring the microbes' susceptibility. 5) The most common cause of treatment failure in this group of patients are: serious general condition of the patient, reduced immunity, heart failure and respiratory failure.
